A new oleanane-type triterpenoid estersaponin, bodinierin C (1), along with two known saponins, mazusaponin I (2) and ciwujianoside C (3), were isolated from the water-soluble part of the root barks of Elsholtzia bodinieri. The structure of bodinierin C was characterized by spectroscopic means and chemical hydrolysis as
Introduction
The genus Elsholtzia belongs to the Labiatae family and has approximately 40 species worldwide, which are mainly distributed in East Asia. Thirty-three species, fifteen varieties and five forms of the genus Elsholtzia are found in China. Among these, some are used as medicines, some are taken as food and some are source of honey manufacture. The genus E. wild generally possesses plentiful volatile oil, which exerts strong inhibition of central nervous system and takes on definite analgesic effect. It shows antibiotic and antiinflammatory effects as well. As a species of the genus Elsholtzia, E. bodinieri is an annual herbaceous plant, widely distributed in the mountainuous regions of the west and southwest district of China (Chinese name "Dongzisu"), 1 which has been mainly used as a traditional Chinese folk drug for the treatment of eczema, enteritis, diarrhea, bacillary dysentery and cold, and are also known to have anticancer and antibacterial effects. 2 However, at the best of our knowledge, the active principles of this plant are unknown except for few constituents. [3] [4] [5] [6] [7] Therefore, as a continuation of our efforts to pursue the active natural products from E. bodinieri, three oleanane-type triterpenoid saponins were isolated by repeated column chromatography and preparative TLC from the n-BuOH fraction of the ethanolic extract of E. bodinieri gathered in Gansu province of China. Their structures were elucidated as bodinoside C (1) 
8 and ciwujianoside C (3), 9 respectively. Among these compounds, 1 was a new one, and all compounds were firstly isolated from the genus Elsholtzia. We report herein the isolation and structural elucidation of bodinoside C using chemical and spectral evidence. , which showed the presence of one terminal 6-deoxysugar and two inter hexose units in a linear linkage. It exhibited UV maxima at 220, 237, 298 and 325 nm, suggesting the presence of strong conjugation in the molecule, a bathochromic shift of 47 nm by adding NaOH indicated the presence of free phenolic hydroxy, and a distinct bathochromic shift with AlCl 3 but again returning to normal value after adding HCl, indicated the presence of catechol group. Its IR spectrum (KBr) of 1 indicated the presence of hydroxyl groups (3450-3100 cm 14 and 3β, 23, 28-trihydroxy-12-oleanene 3β-caffeate isolated previously from Hibiscus syriacus, 15 the aglycone of 1 was suggested to be 23-hydroxyechinocystic acid with a caffeoyl linkage at C-3, which was confirmed by the correlations of H-3 with C-2/C-4/C-23/C-24/C-9 in the HMBC spectrum, and also consistent with the observed downfield shifts of C-3 (δ C 80.9) and H-3 (δ H 5.02) with respect to the corresponding signal in 16 The β-configuration of 3-O-caffeoyl group was determined from the chemical shifts and coupling constants of H-3 (5.02, dd, J = 5.5, 11.0 Hz), 17, 18 and further evidenced by the observed NOE interactions between H-3 and H-1/H-5/H-23 in the ROESY spectrum. These spectral features and physicochemical properties suggested 1 to be 3β-O-caffeoyl-23-hydroxylechinocystic acid with three sugar moieties.
Results and Discussion
Comparison of NMR data of the sugar moieties with literature values 16 revealed that the glucoses and rhamnose were present in pyranoside form. The relative stereochemistry of each monosaccharide was determined as β-glucopyranose and α-rhamnopyranose based on the characteristic bodinierin C. To our knowledge, 1 has not been reported previously from any plant source. The known compounds 2 and 3 were identified by analysis and comparison of their spectral data obtained with literature values.
Experimental Section
General procedures. Melting points were measured on a Chinese X-4 melting point apparatus (uncorrected); Optical rotation was determined on a Perkin-Elmer 341 automatic polarimeter; IR spectra (KBr disks) were obtained on AlphaCentari FT-IR spectrometer; UV spectra were run on a Shimadzu UV-300 spectrophotometer (double beam); NMR spectra were scanned on Bruker AM-500 spectrometer (chemical shifts in δ downfield from TMS internal standard) operating 500 and 125 MHz for 1 H and 13 C respectively, and FAB-MS spectra on VG Autospect 3000 spectrometer; TLC was performed on silica gel GF 254 plates (0.50 mm thickness); Spots were visualized under UV light or by exposure to I 2 vapours and/or by spraying (analyt. TLC) with 10% H 2 SO 4 in EtOH, followed by heating for a few minute; Separation and purification were performed by column chromatography on silica gel (100-200, 200-300 mesh). All solvents were distilled before use.
Plant materials. The root barks of E. bodinier were collected in August 2004 from Ziwuling mountainous area of Gansu Province in China, and identified by Fu-shun Liu (Department of Biology, Longdong University, China). A voucher specimen (No. 107083) of the plant is previously deposited at the Herbarium of the Botany Department, Longdong University, Qingyang, 745000, China.
Extraction and isolation. The air-dried root barks of E. bodinier (2.5 kg) were extracted in soxhlet successively with 75% EtOH for 3 days. The extracts were evaporated to dryness. The residue (155 g) was suspended in warm water 1 H-NMR and IR data were consistent with those reported in the literature. 
